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Abstract: There are now more therapeutic options for the treatment of rheumatoid arthritis 
(RA) than ever before, involving a range of mechanisms of action and different routes of 
administration. The T-cell costimulation modulator abatacept is the first biologic therapy for 
RA to be available in both subcutaneous (SC) and intravenous (IV) formulations. This review 
evaluates the utility of SC abatacept, with a particular focus on patient-reported outcomes, 
including physical function, pain, fatigue, and quality of life. Practical questions relating to 
the clinical use of SC abatacept are also addressed, including the relevance of abatacept's 
mechanism of action; whether IV and SC abatacept are comparable; if patients can easily switch 
from IV to SC abatacept; whether an IV loading dose is needed; and if temporary treatment 
interruptions or lack of concomitant methotrexate can affect efficacy or safety. Topics that are 
of particular concern to patients when using SC biologies, such as injection-site reactions, are 
also discussed. Observational data from registries and meta-analyses of clinical studies suggest 
comparable clinical efficacy between biologic disease-modifying antirheumatic drugs; however, 
such analyses rarely focus on key determinants of patient quality of life such as pain, fatigue, 
and physical function. The head-to-head AMPLE study is one of the first studies powered to 
directly compare two biologies in patients with RA. Patient-reported outcomes from year 1 of 
the ongoing study are evaluated, demonstrating comparable improvements in physical func- 
tion, pain, fatigue. Short Form-36 Health Survey, and Routine Assessment of Patient Index 
Data 3 scores between SC abatacept and SC adalimumab when administered with concomitant 
methotrexate. In summary, the data presented herein show that the SC formulation of abatacept 
provides a valuable addition to the range of available therapy options for patients with RA, 
capable of significantly improving key patient considerations such as pain, disability, loss of 
function, fatigue, and quality of life. 

Keywords: rheumatoid arthritis, abatacept, subcutaneous, biologic DMARD, patient-reported 
outcomes 

Introduction 

Rheumatoid arthritis (RA) is a chronic autoimmune disease characterized by inflam- 
mation of synovial joints. RA occurs in approximately twice as many women as men,' 
and often begins at a young age. Without aggressive control of the inflammatory 
process, the disease may lead to damage of not only the cartilage and bone but also 
the surrounding connective tissues.^ The disease is systemic in nature and may cause 
damage to other organs in addition to the joints. Importantly, RA is associated with 
pain, fatigue, disability, and functional loss, which can substantially impact a patient's 
health-related quality of life (HRQoL).' '' 
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Patient-reported outcomes (PROs) that measure 
patient-assessed health, quality of life, and treatment response 
are particularly important in cases in which clinical outcomes 
do not result in perceptible benefits to the patient.^ However, 
treatment outcomes may not always be equally apparent to 
both patient and clinician.^ 

Abatacept is a T-cell costimulation modulator that 
has demonstrated efficacy in a range of patients with RA, 
including those with early RA who are naive to treatment 
with methotrexate (MTX),*" those who have demonstrated an 
inadequate response to treatment with MTX or other nonbio- 
logic disease-modifying antirheumatic drugs (DMARDs),'"" 
and those who have failed prior treatment with anti-tumor 
necrosis factor (TNF) antagonists.'^ " 

Until recently, abatacept had been available only as an 
intravenous (IV) formulation, administered every 4 weeks 
according to a weight-tiered dosing regimen (-10 mg/kg). 
A subcutaneous (SC) formulation of abatacept is now 
approved for the treatment of RA in the US and EU, using a 
weekly, fixed-dose regimen of 125 mg. Abatacept is the first 
biologic therapy for RA that is available in both SC and IV 
formulations. The availability of these alternative formula- 
tions of abatacept provides additional therapeutic options 
and flexibility for patients with RA, with many patients 
likely to benefit from the ease of use and convenience of 
self-administered SC injections. 

This review will provide an evaluation of the SC for- 
mulation of abatacept, with particular focus on patient 
considerations. In that regard, a number of practical clinical 
questions will be addressed. Namely: 

1 . What is the relevance of the mechanism of action of an 
antirheumatic drug and how is abatacept unique? 

2. Do the SC and IV formulations of abatacept have com- 
parable efficacy and safety? 

3. How effective are SC and IV abatacept in improving 
PROs? 

4. Can patients switch from IV to SC abatacept with main- 
tained efficacy and without increased safety concerns? 

5. If a patient is treated with the SC formulation of abata- 
cept, does the patient first need an IV abatacept loading 
dose? 

6. Can patients interrupt treatment with SC abatacept 
without loss of long-term efficacy and without increased 
safety concerns upon reinitiation? 

7. Can patients receive SC abatacept as monotherapy 
without the loss of efficacy and without increased safety 
concerns? 

8. Does SC abatacept have comparable efficacy, safety, and 
tolerability to other biologic DMARDs? 



9. How important is a biologic 's route of administration to 
patients with RA? 

By addressing these questions, we hope to evaluate how SC 
abatacept can improve patients' quality of hfe as well as provide 
a practical guide for the use of SC abatacept in the clinic. 

What is the relevance 
of the mechanism of action 
of an antirheumatic drug 
and how is abatacept unique? 

A variety of biologic agents are now available for the treat- 
ment of RA. The different mechanisms of action demon- 
strated by these biologies may result in different clinical 
effects, depending on which cell types are being targeted.'" 
It has also been suggested that the mechanisms of action of 
some biologies may benefit particular patients more than 
others. For example, patients with high levels of inflamma- 
tion may benefit from treatment with cytokine inhibitors, 
whereas patients with B-cell-driven RA may respond better 
to B-cell-directed agents.'* 

The CD28:CD80/86 interaction is a costimulation signal 
required for full T-cell activation,'^ which in turn is involved 
in amplification of the inflammatory cascade that leads to 
joint inflammation."" Abatacept is a fusion protein consist- 
ing of the extracellular domain of cytotoxic T-lymphocyte 
antigen 4 and a modified fragment of the Fc region of immu- 
noglobulin G 1 . Abatacept has a higher affinity than CD28 for 
CD80:86 binding on the antigen-presenting cell, modulating 
its interaction with CD28 on the T-cell.'^ By regulating the 
CD28:CD80/86 costimulatory signal, abatacept selectively 
modulates T-cell activation, working upstream in the immune 
response and impacting both T- and B-cells involved early in 
the RA disease process (Figure 1 ).'^'""^^ Through the selective 
modulation of the CD28:CD80/86 costimulatory signal early 
in the RA disease process, abatacept has demonstrated the 
ability to regulate various cell types involved in mediating 
synovial inflammation and joint damage, which can lead to 
pain and disability.'" 

As a consequence, it is likely that abatacept's unique 
mechanism of action impacts various stages of RA disease 
pathology, improving symptoms that can considerably impact 
on patients' quality of life, such as pain and disability. 

Do the SC and IV formulations 
of abatacept have comparable 
efficacy and safety? 

The SC and IV formulations of abatacept have demon- 
strated comparable efficacy, with the Phase III ACQUIRE 
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Figure I Schematic demonstrating the impact of abatacept (CTI_A-lg) on different cell types involved in the immune cascade. 

Note: Reprinted from Autoimmunity Reviews, Volume 1 2/lssue 7, Maurizio Cutolo, Steven G Nadler, Advances in CTLA-4-lg-mediated modulation of Inflammatory cell and 
immune response activation in rheumatoid arthritis, 758-767, Copyright 20 1 3, with permission from Elsevier.''' 

Abbreviations: Anti-CCP, anti-cyclic citrultinated protein; APC, antigen-presenting cell; CTI_A-4-lg, cytotoxic T lymphocyte-associated antigen 4 immunoglobulin fusion 
protein; MMP, matrix metalloproteinase; RF, rheumatoid factor. 



(Abatacept Comparison of Sub[QU]cutaneous versus 
Intravenous in inadequate Responders to methotrexatE) 
study (Table 1) meeting its primary end point by show- 
ing the noninferiority of the SC formulation compared 
with the IV formulation, as assessed by response accord- 
ing to the American College of Rheumatology (ACR) 
20% improvement criteria (ACR20) after 6 months of 
treatment;^'' 76.0% of patients in the SC abatacept group 
and 75.8% of patients in the IV abatacept group achieved 
an ACR20 response at month 6 (per-protocol population; 
estimated difference between treatment groups: 0.3% [95% 
confidence interval (CI): -4.2%, 4.8%]).^'' 

The long-term extension (LTE) period of the ACQUIRE 
study, during which all patients (including those originally 
randomized to IV abatacept) received open-label SC abata- 
cept, demonstrated that ACR responses and the Disease Activ- 
ity Score (DAS) assessed on 28 joints based on C-reactive 
protein (CRP) remission rates observed at month 6 in the SC 
and IV abatacept groups were maintained through month 32 
and remained similar between the original treatment groups.'' 
These findings are consistent with those observed in the 
LTE periods of the Phase III studies of IV abatacept studies 



Abatacept in Inadequate responders to Methotrexate (AIM) 
and Abatacept Trial in Treatment of Anti-TNF INadequate 
responders (ATTAIN), during which initial improvements in 
clinical efficacy were maintained with continued treatment 
for up to 5 years. 

The ACQUIRE study demonstrated comparable safety 
and tolerability for the SC and IV formulations of abatacept, 
with similar rates of adverse events ([AEs] 67.0% vs [versus] 
65.2%), serious AEs ([SAEs] 4.2% vs 4.9%), and discontinua- 
tions due to SAEs (1 . 1% vs 1 .9%) over 6 months. Frequencies 
of events of special interest were also comparable, with serious 
infections (n=5 [0.7%] vs n=10 [1.4%]), mahgnancies (n=3 
[0.4%)] vs n=5 [0.7%o]), and prespecified autoimmune events 
(n=7 [1.0%)] vs n=6 [0.8%]) reported in similar proportions 
of patients in the SC and IV abatacept groups.^* 

Although current safety data represent fewer patient- 
years of exposure for SC abatacept than for IV abatacept, 
comparisons of incidence rates ([IRs] expressed as events 
per 100 patient-years [95% CI]) from an integrated safety 
analysis of five SC abatacept trials (one Phase II study and 
four Phase Illb studies [Evaluation of Abatacept administered 
subcutaneousLy in aduLts with active rheumatoid arthritis: 
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Table I Phase III clinical studies 



Study name 


ALLOW" 


ACQUIRE" 


ACCOMPANY" 


ATTUNE" 


AMPLE" 


Study duration 


9 months 


6 months 


4 months 


1 2 months 


24 months 


Study design 


Double-blind, 


Double-blind, 


Open-label, 


Open-label, 


Single-blind, randomized. 




randomized, 


randomized. 


nonrandomized. 


nonrandomized. 


uncontrolled 




placebo-controlled 


placebo-controlled 


uncontrolled 


uncontrolled 




Patient 


Active RA, 


Active RA, 


Active RA, IRto 2:1 


Active RA, inadequate 


Active RA, inadequate 


population 


inadequate responders 


inadequate 


DMARD (MTX-naive 


responders to MTX 


responders to MTX, 




to MTX 


responders to MTX 


or inadequate 
responders to MTX) 


or anti-TNF* 


biologic-naive 


Treatment 


SC abatacept + MTX 


SC or IV abatacept + 


SC abatacept 


SC abatacept + 


SC abatacept + MTX or 




(continuous vs 


MTX 


(with/without MTX) 


nonbiologic 


SC adalimumab + MTX 




withdrawn/reintroduced) 






DMARDs 




Total number 


167 


1,457 


100 


123 


646 


of patients 












Primary end 


Immunogenicity rate 


Noninferiority by 


Immunogenicity rate 


Safety during the 


Noninferiority by ACR20 


point 


and safety at 6 months 


ACR20 response 
rate at month 6 


at month 4 


3 months after 
sv/itching from long- 
term IV abatacept 


response rate at 1 year 


PRO data 


HAQ-DI 


HAQ-DI, patient's 


HAQ-DI 


HAQ-DI 


HAQ-DI, patient's 


available 




assessment of disease 
activity, patient- 
assessed pain 






assessment of disease 
activity, patient-assessed 
pain, fatigue, SF-36, RAPID3 



Note; ^'Patients who completed ^4 years of treatment with IV abatacept in the AIM or ATTAIN trials. 

Abbreviations: ACCOMPANY, AbataCept in SubjeCts with RheumatOid Arthritis AdMinistered Plus or Minus BAckground Methotrexate SubcutaNeouslY; ACQUIRE, 
Abatacept Comparison of Sub[QU]cutaneous versus Intravenous in inadequate Responders to methotrexatE; ACR20, American College of Rheumatology 20% improvement 
criteria; AIM, Abatacept in Inadequate responders to Methotrexate: ALLOW, Evaluation of Abatacept administered subcutaneousLy in aduLts with active rheumatOid 
arthritis: impact of Withdrawal and reintroduction on immunogenicity, efficacy and safety: AMPLE, Abatacept versus adaliMumab comParison in bioLogic-naTve RA subjects 
with background mEthotrexate: ATTAIN, Abatacept Trial in Treatment of Anti-TNF INadequate responders: ATTUNE, Abatacept in subjecTs who swiTch from intravenoUs 
to subcutaNeous thErapy: DMARD, disease-modifying antirheumatic drug: HAQ-DI, Health Assessment Questionnaire-Disability Index: IV, intravenous: MTX, methotrexate: 
PRO, patient-reported outcomes: RA, rheumatoid arthritis: RAPID3, Routine Assessment of Patient Index Data 3: SC, subcutaneous: SF-36, Short Form-36 Health Survey: 
TNF, tumor necrosis factor. 



impact of Withdrawal and reintroduction on immunogenicity, 
efficacy and safety (ALLOW), ACQUIRE, AbataCept in Sub- 
j eCts with Rheumatoid Arthritis AdMinistered Plus or Minus 
BAckground Methotrexate SubcutaNeouslY (ACCOM- 
EANY), Abatacept in subjecTs who swiTch from intravenoUs 
to subcutaNeous thErapy (ATTUNE)]) (Table 1),^° with a 
similar integrated analysis of eight IV abatacept trials (three 
Phase II studies and five Phase III studies [AIM, ATTAIN, 
ASSURE (Abatacept Study of Safety in Use with other 
Rheumatoid arthritis thErapies), ATTEST (Abatacept or 
infliximab versus placebo, a Trial for Tolerability, Efficacy 
and Safety in Treating RA), ARRIVE (Abatacept Researched 
in Rheumatoid arthritis patients with an Inadequate anti-TNF 
response to Validate Effectiveness)])," suggest that SC and 
IV abatacept demonstrate similar long-term safety profiles. 
The SC integrated analysis comprised 1,879 patients, with 
3,086 patient-years of exposure to SC abatacept, and a mean 
(range) exposure of 20 (2-56) months. '"-^^ The IV integrated 
analysis comprised 4, 1 49 patients, with 12,132 patient-years 
of exposure to IV abatacept, and a mean (range) exposure of 
35.6 (1.9-104.2) months." The IRs (95% CI) of infections 
and serious infections for SC abatacept from the integrated 



analysis were 53.91 (50.69, 57.33) and 1.94 (1.50, 2.50), 
compared with 75.68 (73.00, 78.44) and 2.87 (2.57, 3.19) for 
IV abatacept.^" The most frequent (IR >0. 10) serious infec- 
tions with SC abatacept were pneumonia (0.36 [0.20, 0.65]), 
urinary tract infection (0.16 [0.07, 0.39]), and gastroenteri- 
tis (0.13 [0.05, 0.35]),^"'^^ which are consistent with those 
reported for the IV formulation." Pulmonary and peritoneal 
tuberculosis were each recorded in one SC abatacept-treated 
patient each (each 0.03 [0.00, 0.23]).^" 

The IR of autoimmune events was 1.28 (0.93, 1.75) in 
patients treated with SC abatacept, compared with 1.99 (1.74, 
2.26) in IV abatacept-treated patients.^" The most frequent 
(IR >0. 10) autoimmune events were psoriasis (0.29 [0. 1 5, 0.56]) 
and Sjogren's syndrome (0.19 [0.09, 0.43]),^°''^ which are con- 
sistent with those reported for the IV abatacept formulation." 

The IR of malignancies (excluding nonmelanoma skin 
cancer) was 0.68 (0.45, 1.05) in patients treated with SC 
abatacept, compared with 0.73 (0.58, 0.89) in patients treated 
with IV abatacept.'" The most frequent (IR >0.10) malig- 
nancies in patients treated with SC abatacept were basal cell 
carcinoma (0.46 [0.27, 0.77]), breast cancer, and squamous 
cell carcinoma of the skin (each 0.16 [0.07, 0.39]).'^ 
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The IRs of serious infections, autoimmune events, and 
malignancies did not increase with increasing exposure to 
SC abatacept up to month 24.^^ 

Seventeen deaths were reported in the SC abatacept 
integrated analysis, with an IR (95% CI) of 0.55 (0.34, 0.89), 
which is comparable with the IR of deaths reported for IV 
abatacept (0.60 [0.47, 0.76]).^° 

These findings suggest that patients and clinicians may 
choose to administer abatacept either via IV infusion or 
by (self-administered) SC injection, with comparable efficacy 
and safety observed for each formulation. 

How effective are SC and IV 
abatacept in improving PROs? 

Current treatment paradigms aim to lessen the impact of RA 
by reducing disability and improving patients' quality of life, 
in addition to reducing clinical disease activity. Clinicians 
often consider pain and loss of function, resulting from con- 
tinuing synovitis and progressive joint damage, as the most 
important impacts of RA;" however, patients with RA also 
identify fatigue as having a dominant influence over their 
quality of life.^" " 

Clinical trial data for IV abatacept demonstrate clini- 
cally and statistically significant improvements in a range 
of PROs, compared with MTX and other nonbiologic 
DMARD treatments, including activity limitation,^ "'" 
physical function,'-^^ " sleep quality,^ " '"' fatigue,'' "'^* '" and 
all domains of the Short Form-36 Health Survey (SF-36) sur- 
vey (physical fiinctioning, physical role, pain, general health, 
vitality, social functioning, emotional role, mental health, and 
the physical and mental component summaries). ^■'^•^^■^''" ''^ 
In addition, improvements in these outcomes appear to be 
closely related to clinical response. "'■'"■''^ 

The Phase III ACQUIRE study (Table 1 ) compared three 
PROs (physical function and patient's global assessments of 
disease activity and pain) in patients treated with SC or IV 
abatacept. Improvements in physical function were assessed 
by the proportion of patients achieving a Health Assessment 
Questionnaire-Disability Index (HAQ-DI) response (defined 
as an improvement of s 0 . 3 units from baseline) . Comparable 
HAQ-DI response rates were observed for both formulations 
(SC and IV) of abatacept throughout the 6-month study^* 
At month 6, 68.2% (95% CI: 64.8, 71.6) of patients in the 
SC abatacept group and 63.8% (95% CI: 60.3, 67.3) of 
patients in the IV abatacept group were HAQ-DI respond- 
ers (estimated difference between treatment groups: 4.5% 
[95% CI: -0.4, 9.4]) (Figure 2)}^ The adjusted mean (standard 
error of the mean [SEM]) change from baseline to month 6 
in HAQ-DI score was -0.69 (0.02) and -0.70 (0.02) in the 



100-1 




Month 

Figure 2 Proportion of patients treated with SC or IV abatacept as part of the 
ACQUIRE study achieving a HAQ-DI response over 6 months of treatment {ITT 
population). 

Notes: HAQ-DI response defined as an improvement of ^0.3 units from baseline. 
Reproduced with permission from John Wiley and Sons. Copyright © 201 I by the 
American College of Rheumatology. Genovese MC, Covarrubias A, Leon G, et al. 
Subcutaneous abatacept versus intravenous abatacept: a phase lllb noninferiority 
study in patients with an inadequate response to methotrexate. Arthritis Rheum. 
201 l;63(IO):2854-2864." 

Abbreviations: ACQUIRE, Abatacept Comparison of Sub[QU]cutaneous 
versus Intravenous in inadequate Responders to methotrexatE; HAQ-DI, Health 
Assessment Questionnaire-Disability Index; ITT, intention-to-treat; IV, intravenous; 
SC, subcutaneous. 

SC and IV groups, respectively.^' The adjusted mean (SEM) 
percent improvement in patient's global assessment of disease 
activity from baseline to month 6 was comparable between the 
two formulations: 48.1% (1.66) versus 47.4% (1.68) for the 
SC and IV abatacept groups, respectively (adjusted difference 
between groups: 0.7% [95% CI: -3.9, 5.4]).2« Patient-assessed 
pain was comparable for SC and IV abatacept, with adjusted 
mean (SEM) improvements from baseline to month 6 of 
49. 1% (1 .74) and 44.9% ( 1 .77), respectively (adjusted differ- 
ence between groups: 4.2% [95% CI: -0.7, 9.1]).2« 

Although the availability of PRO data for SC abatacept is 
currently limited, data from trials of IV abatacept demonstrate 
significantly greater improvements in a range of HRQoL mea- 
sures compared with nonbiologic DMARD treatment.^- 
These findings, combined with data from the ACQUIRE study, 
demonstrate that abatacept leads to significant improvements 
in PROs associated with RA, including key outcomes related 
to HRQoL such as pain and physical function. 

Can patients switch from IV 
to SC abatacept with maintained 
efficacy and without increased 
safety concerns? 

Clinicians may choose to switch patients from IV to SC abata- 
cept, for example due to patient preference for self-administered 
therapy. The primary end point of the ATTUNE study (Table 1 ) 
was to evaluate safety during the first 3 months after switch- 
ing from long-term IV to SC abatacept in patients who had 
previously completed s4 years of treatment with IV abatacept 
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during the AIM or ATTAEM studies.'"^'' AEs were reported 
in 39.8% (n=49) of patients during the first 3 months; one 
patient discontinued due to an AE (musculoskeletal pain) and 
one patient experienced an SAE (worsening of RA, moderate 
intensity; patient continued treatment).'*^ No serious infections, 
malignancies, or autoimmune events occurred during this time. 
One serious infection (pneumonia), two malignancies (breast 
and uterine cancer), and two autoimmune events (sarcoidosis and 
erythema nodosum) were reported after month 3. Two patients 
experienced mild injection-site reactions ([ISRs] erythema and 
pain), both following their first SC abatacept injection; no ISRs 
were reported after month 3 . No new safety events were reported 
and no deaths occurred.''^ The presence of anti-abatacept anti- 
bodies was assessed using an enzyme-linked immunosorbent 
assay and an electrochemiluminescence immunoassay. Immu- 
nogenicity (positive response to anti-abatacept antibodies) was 
detected in eight patients, six of whom were seropositive prior 
to enrollment in the ATTUNE study. Immunogenicity did not 
appear to impact safety or efficacy in these patients."" 

Throughout the ATTUNE study, patients demonstrated 
maintained clinical responses following the switch from 



long-term IV to SC abatacept, with the proportions of 
patients in DAS28 (CRP)-derived low disease activity 
state or remission at baseline being maintained through 
12 months of treatment with SC abatacept.'*' These findings 
are also supported by the PRO HAQ-DI, which showed that 
improvements in physical function achieved during previous 
treatment with IV abatacept in the AIM or ATTAIN studies 
were maintained through to month 12 (Figure 3). 

These findings demonstrate that patients who have been 
receiving abatacept via IV infusion can easily switch to 
self-administered SC injections, if they wish, without loss 
of efficacy and with no increased safety concerns or risk of 
immunogenicity. 

If a patient is treated with the SC 
formulation of abatacept, do they 
first need an IV abatacept 
loading dose? 

In routine clinical practice in USA and the EU, SC abatacept 
is initiated following a single IV infusion of ~10 mg/kg 




Month 


0 


1 


2 


3 


6 


9 


12 


MTX inadequate responders,* n 


71 


69 


71 


71 


71 


71 


69 


TNF inadequate responders, t n 


52 


51 


50 


49 


49 


47 


45 


Overall, n 


123 


120 


121 


120 


120 


118 


114 



Figure 3 Physical function (mean HAQ-DI score) over I year for patients in the ATTUNE study. 

Notes: Error bars represent standard error of mean HAQ-DI scores. ^Participated in AIM; ^participated in ATTAIN. Reproduced with permission from BMJ Publishing 
Group Ltd. Copyright © 20 1 2. Keystone EC, Kremer JM, Russell A, et al. Abatacept in subjects who switch from intravenous to subcutaneous therapy: results from the phase 
lllb ATTUNE study. Ann Rheum Dis. 20 1 2;7I (6):857-86 1 

Abbreviations: AIM, Abatacept in Inadequate responders to Methotrexate; ATTAIN, Abatacept Trial in Treatment of Anti-TNF INadequate responders; ATTUNE, 
Abatacept in subjecTs who swiTch from intravenoUs to subcutaNeous thErapy; HAQ-DI, Health Assessment Questionnaire-Disability Index; MTX, methotrexate; TNF, 
tumor necrosis factor. 
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abatacept, given on day 1 of SC abatacept treatment as an 
IV "loading dose", in patients who are unable to receive an 
infusion, SC abatacept may be initiated without an IV loading 
dose.'"**' Post hoc analyses of clinical data reveal comparable 
efficacy and safety of SC abatacept when administered either 
with or without prior IV loading. 

A comparison of pharmacokinetic data from the ALLOW 
and ACCOMPANY studies has shown comparable target 
therapeutic serum concentrations being achieved by day 15 
of SC abatacept treatment, with and without IV loading, 
respectively.^" Improvements in disease activity at month 3, 
measured by percent change in mean (95% CI) DAS28 (CRP) 
scores from baseline, were comparable for patients treated 
with (-3 1.6 [-35.5, -27.7]) or without (-27.8 [-32.8,-22.9]) 
IV loading.^' The occurrence of SAEs, including infections, 
was also similar for patients from both studies.'"'^' 

A similar comparison of efficacy outcomes from the 
ACQUIRE (with IV loading) and Abatacept versus adaliMumab 
comparison in bioLogic-naive RA subjects with background 
mEthotrexate ([AMPLE] without IV loading) studies revealed 
comparable ACR20 response rates and improvements in 
physical function, as measured by HAQ-DI response rates, and 
disease activity, as measured by DAS28 (CRP), over 6 months 
of SC abatacept treatment." When analyses were restricted to 
patients with a baseline DAS28 (CRP) of > 5 . 1 , thus taking into 
account differences in baseline disease activity between the two 
study populations, mean changes in DAS28 (CRP) over time 
remained comparable between the two studies." 

These findings suggest that SC abatacept can be admin- 
istered either with or without prior IV loading, making it a 
convenient treatment option in cases when IV administration 
is undesirable, for example in patients with poor venous 
access or those with a preference to receive treatment at 
home due to limited mobility. 

Can patients interrupt treatment 
with SC abatacept without 
loss of long-term efficacy 
and without increased safety 
concerns upon reinitiation? 

Some patients with RA may require temporary interruption of 
treatment, for example in the event of surgery or due to AEs." 
Key concerns for patients following periods of temporary 
treatment interruption may include loss of long-term efficacy 
or increased risk to safety (eg, ISRs) on reintroduction. 

The coprimary end points of the ALLOW study (Table 1 ) 
were safety and immunogenicity after 3 months of withdrawal 
of SC abatacept." This study consisted of three 12-week 



treatment periods: during period I, patients received an IV 
loading dose (-10 mg/kg) on day 1, followed by weekly SC 
abatacept (125 mg); during period II, patients were randomly 
assigned (2:1) to withdraw abatacept (SC placebo) or con- 
tinue taking SC abatacept; and during period III, patients 
receiving SC abatacept continued treatment and patients on 
placebo were reintroduced to SC abatacept. 

The proportion of patients experiencing an AE during peri- 
ods II and III of the ALLOW study were comparable between 
the SC abatacept and placebo groups (period II: 32.5% vs 
36.3%; period III: 37.5% vs 41.8%). Most AEs were of mild 
or moderate intensity." SAEs were reported in six patients: 
three in period I, two in period II (both SC placebo), and one in 
period III (SC placebo). One patient died due to a pulmonary 
embolism in period I; all other SAEs resolved." Incidence of 
infection was comparable between the SC abatacept and pla- 
cebo groups (period II: 12.5% vs 8.8%; period III: 17.5% vs 
19.0%). One serious infection was reported (cellulitis during 
period I, leading to discontinuation)." No malignancies or 
autoimmune events were reported during the study." Two 
ISRs were reported, both in period I and both mild in intensity. 
No ISRs were reported on reintroduction of SC abatacept.^^ 
A nonsignificant increase in immunogenicity was observed 
following the 3-month withdrawal of abatacept (period II: 
9.6% SC placebo vs 0% SC abatacept; P=0.\19), which was 
reversed on reintroduction of SC abatacept (end of period III: 
2.7% vs 2.6%, respectively)." 

Temporary withdrawal of SC abatacept resulted in a slight 
worsening in efficacy, which was reversed on reintroduc- 
tion of SC abatacept." By the end of period III, 3 months 
after reintroduction, improvements in disease activity were 
comparable between patients who had received continuous 
SC abatacept and those who had had SC abatacept tem- 
porarily withdrawn (mean change [95% CI] in DAS28 
[CRP] score from baseline: -2.22 [-2.50, -1.94] vs -2.32 
[-2.56, -2.09])." These findings of comparable improve- 
ments in disease activity between the two treatment groups 
are also reflected in patient-reported improvements in 
physical function. For patients who were maintained on SC 
abatacept throughout the ALLOW study, improvements in 
physical function (assessed by change in HAQ-DI score 
from baseline) observed during the 3-month introduction 
phase (period I) persisted up to period III (Figure 4)." For 
patients who were withdrawn from SC abatacept during 
period II (SC placebo group), mean reductions in HAQ-DI 
deteriorated slightly following withdrawal and improved on 
reintroduction in period III (Figure 4)." 

These findings suggest that patients receiving treatment 
with SC abatacept can undergo temporary treatment 
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Figure 4 Change in physical function (mean change in HAQ-DI score) for patients in the ALLOW study. 

Notes: Data are as observed for all patients who received ^ I dose of study drug during period II. Error bars represent 95% confidence interval. Copyright © Kaine J, et al. 
Evaluation of abatacept administered subcutaneously in adults with active rheumatoid arthritis: impact of withdrawal and reintroduction on immunogenicity, efficacy and safety 
(phase Nib ALLOW study). Ann Rheum Dis. 20 1 2;7 1 ( I ):38-44." 

Abbreviations: ALLOW, Evaluation of Abatacept administered subcutaneousLy in aduLts with active rheumatOid arthritis: impact of Withdrawal and reintroduction on 
immunogenicity, efficacy and safety; HAQ-DI, Health Assessment Questionnaire-Disability Index; IV, intravenous; SC, subcutaneous. 



interruption without an increased risk to safety or reduced 
tolerability. A slight worsening of disease activity and physi- 
cal function may be observed during withdrawal; however, 
this appears to be reversed following reintroduction. 

Can patients receive SC abatacept 
as monotherapy without the loss 
of efficacy and without increased 
safety concerns? 

Many biologic DMARDs are administered in combination 
with MTX to improve efficacy outcomes or to reduce the 
risk of immunogenicity; however, some patients are intoler- 
ant to MTX. The primary end point of the ACCOMPANY 
study (Table 1) was to assess the rate of immunogenicity over 
4 months of treatment with SC abatacept, with or without 
concomitant MTX.''' 

During the 4-month treatment period, immunogenicity 
rates were low in both the SC abatacept monotherapy and com- 
bination arms (2.0% vs 3.9%).'* All events were transient and 
associated with low titers, and no positive antibody responses 
were observed at the end of month 4.'"* Immunogenicity 
did not appear to impact safety or efficacy, other than one 
patient experiencing mild/moderate paresthesia, mild rash, 



and moderate worsening of constipation at the same time as 
demonstrating seropositivity.''' 

Similar safety profiles were also observed in the mono- 
therapy and combination arms of the ACCOMPANY study, 
with a comparable proportion of patients in each arm expe- 
riencing AEs (65.3% vs 72.5%), respectively).'" Infections 
were reported in 28.6% of patients in the monotherapy 
arm and 353% in the combination arm; serious infections 
were reported in two patients in the monotherapy arm and 
one in the combination arm.'"* No malignancies, autoim- 
mune events, or deaths were reported during the 4-month 
ACCOMPANY study."* Five patients experienced SAEs: 
three in the monotherapy arm (moderate cartilage injury, 
moderate lower respiratory infection, and severe pneumonia) 
and two in the combination arm (severe pneumonia and 
severe syncope)."* ISRs were reported in four (8.2%) patients 
in the monotherapy group and in three (5.9%) patients in 
the combination group; all events were mild and none led 
to discontinuation.''* 

Comparable improvements in disease activity were 
observed in both the monotherapy and combination arms 
(mean [95% CI] change in DAS28 [CRP] from baseline 
to month 4: -1.94 [-2.46, -1.42] vs -1.67 [-2.06, -1.28], 
respectively).'* Improvements in physical function were 
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also reported by patients in both groups (mean change 
[95% CI] in HAQ-DI score from basehne to month 4: -0.3 1 
[-0.43, -0.19] vs -0.58 [-0.74, -0.42] for the combination 
and monotherapy groups, respectively).'" 

hi some patients, MTX is associated with side effects such 
as abnormal liver function tests and cytopenias.^' Data from 
the ACCOMPANY study demonstrate comparable clinical 
efficacy, safety, and tolerability in patients treated with SC 
abatacept monotherapy compared with those receiving con- 
comitant MTX, suggesting that SC abatacept monotherapy 
may be a practical treatment option in this patient group. 

Does SC abatacept have comparable 
efficacy, safety, and tolerability to 
other biologic DMARDs? 

Head-to-head data 

Until recently, decisions regarding choice of treatment for 
RA have been restricted by a lack of head-to-head studies. 
However, head-to-head data are now available for a small 
number of biologic DMARDS, including SC abatacept 
(AMPLE study), and can provide an invaluable source of 
evidence for physicians and patients alike. 

Clinical efficacy 

AMPLE met its primary end point by demonstrating that SC 
abatacept plus MTX was noninferior to SC adalimumab plus 
MTX, as assessed by ACR20 response at month 12 (64.8% 
SC abatacept vs 63.4% adalimumab; estimated difference 
between treatments: 1.8% [95% CI: -5.6, 9.2]; intention-to- 
treat analysis). Similar kinetics of ACR20/50/70 response 
were also observed for the two treatments, with similar times 
to onset and duration of response. Inhibition of radiographic 
damage was also assessed, with 84.8% of patients in the SC 
abatacept and 88.6% in the adalimumab arm experiencing no 
radiographic progression at 1 year (defined as a total modified 
Sharp-van der Heijde score less than or equal to the smallest 
detectable change; estimated difference between treatments: 
4.1% [95% CL -1.5, 9.6]).'" 

PROs 

As well as presenting measures of clinical efficacy, a range 
of PROs have also been published from year 1 of the ongo- 
ing AMPLE study, including HAQ-DI, patient assessment of 
disease activity, patient-assessed pain, and fatigue, as well 
as the composite measures SF-36 and Routine Assessment 
of Patient Index Data 3 ([RAPID3] which comprises three 
patient-reported measures: physical function, pain, and 
patient's global assessment of disease activity). 



Assessing patient-reported improvements in physical 
function over time reveals comparable kinetics of response 
for the SC abatacept and adalimumab treatment groups 
(Figure 5), with adjusted mean (SEM) changes in HAQ-DI 
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Figure 5 Mean change from baseline to year I of four components of the American 
College of Rheumatology core set of outcomes measures, assessed in patients 
treated with SC abatacept or adalimumab in the AMPLE study. 
Notes: (A) HAQ-DI; (B) patient's pain assessment; (C) patient's global assessment 
of disease activity; (D) physician's global assessment of disease activity. Data are 
adjusted mean change at I year from baseline. Reproduced with permission 
from John Wiley and Sons. Copyright © 2013 by the American College of 
Rheumatology. Weinblatt ME, Schiff M, Valente R, et al. Head-to-head comparison 
of subcutaneous abatacept versus adalimumab for rheumatoid arthritis: findings 
of a phase lllb, multinational, prospective, randomized study. Arthritis Rheum. 
20l3;65(l):28-38." 

Abbreviations: AMPLE, Abatacept versus adaliMumab comParison in bioLogic- 
naive RA subjects with background mEthotrexate; HAQ-DI, Health Assessment 
Questionnaire-Disability Index; SC, subcutaneous. 
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score from baseline to year 1 of-0.60 (0.04) and -0.59 (0.03), 
respectively. '"'' At day 29 of the AMPLE study, similar propor- 
tions of patients in the SC abatacept and adalimumab groups 
had achieved a HAQ-DI response (42.8% [95% CI: 37.3, 
48.2] vs 44.8% [95% CI: 39.4, 50.2]);" by the end of year 
1, 60.4% (95% CI: 55.0, 65.8) and 57.0% (95% CI: 51.7, 
62.4), respectively, were HAQ-DI responders (estimate of 
difference: 3.4% [95% CI: -4.5, 1 1.3]).^" 

While similar trends were observed between SC abata- 
cept and adalimumab for physician's global assessment of 
disease activity over year 1 , differences were found between 
the two treatments with regard to patient's global assess- 
ment of disease activity (Figure 5).^'' " Mean (SEM) percent 
improvements in patient's global assessment of disease 
activity for the SC abatacept and adalimumab groups were 
40.2% (7.3) and 27.6% (7.2) at month 6, and 46.1% (3.5) 
and 4 1 .2% (3 .4) at year 1 (adjusted mean difference between 
treatment groups at year 1 : 4.9% [95% CI: -4.4, 14. ID.^"" 
In comparison, percent improvements in physician's global 
assessment of disease activity at year 1 were 68.5% (4.3) 
and 63.0% (4.3) in the SC abatacept and adalimumab 
groups, respectively (adjusted mean difference -5.5% [95% 
CI -6.0, n.OD.^* 

Differences in mean (SEM) percent improvements in 
pain were observed for patients in the SC abatacept versus 
adalimumab groups at both 6 months {46.5% [4.2] vs 35.6% 
[4.1]) and at 1 year (53.0% [6.1] vs 39.2% [6.0]; adjusted 



difference between groups at year 1 : 13.8% [95%) CI: -2.5, 
30.1]).«-" 

During year 1 of the AMPLE study, patient fatigue 
improved in both the SC abatacept and adalimumab groups 
(mean [SEM] percent change in fatigue score from baseline 
to month 6: -22.4% [1.5] vs -19.9% [1.5]; from baseline 
to year 1: -23.2% [1.5] vs -21.4% [1.5]; adjusted mean 
difference between treatment groups at yeai" 1 : -1.8% [95% 
CI:-5.8,2.2]).«'" 

Improvements in all domains of the SF-36 Health Survey, 
including both physical and mental component summary 
scores, were observed at 6 months in the AMPLE study and 
were maintained up to 1 year in both the SC abatacept and 
adalimumab groups (Figure 6).^''" 

Improvements in RAPID3 scores for disease activity were 
similar for both SC abatacept and adalimumab during year 1 
of the AMPLE study (mean change [standard error (SE)] 
from baseline to month 6: -2.7 (0.1) vs -2.5 (0.1); mean [SE] 
change from baseline to year 1: -2.9 (0.1) vs -2.7 (0.1))." 

These findings generally demonstrate comparable 
improvements and kinetics of response for a range of 
HRQoL outcomes for SC abatacept and adalimumab 
plus MTX. 

Safety 

The safety profiles of SC abatacept and adalimumab were 
generally similar, with comparable rates of AEs, SAEs, 
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Figure 6 Mean change from baseline to year I in SF-36 Health Survey scores in patients treated with SC abatacept or adalimumab in the AMPLE study. 

Notes: Reproduced with permission from John Wiley and Sons. Copyright ©20 1 2 by the American College of Rheumatology. Fleischmann R, Weinblatt ME, Schiff MH, Khanna D, 

Furst D, Maldonado MA. Changes in patient reported outcomes in response to subcutaneous abatacept or adalimumab in rheumatoid arthritisrresults from the AMPLE 

(abatacept versus adalimumab comparison in biologic naive RA subjects with background methotrexate) trial. krthni\s Rheum. 20 1 2;64(Suppl 1 0):S578.^^ 

Abbreviations: AMPLE, Abatacept versus adaliMumab comParison in bioLogic-naive RA subjects with background mEthotrexate; MCS, mental component summary; 

PCS, physical component summary; SC subcutaneous; SF-36, Short Form-36 Health Survey. 
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infections, and malignancies; however, some important 
differences were also observed.^'' Although autoimmune 
events were reported in more patients in the SC abatacept 
arm than in the adalimumab arm (n=10 [3.1%] vs n=4 
[1.2%]), rates of discontinuation due to autoimmune events 
were the same (one patient in each arm).^' Similar rates of 
serious infections were reported in the SC abatacept and 
adalimumab arms (2.2% [n=7] vs 2.7% [n=9]); however, five 
of these patients in the adalimumab arm discontinued, com- 
pared with none in the SC abatacept arm.^' Overall, fewer 
patients treated with SC abatacept discontinued due to AEs or 
SAEs compared with adalimumab (3.5% and 1.3% vs 6.1% 
and 3.0%, respectively).^'' Frequency of ISRs, a predefined 
safety outcome, was significantly lower in the SC abatacept 
arm than in the adalimumab arm (3.8% vs 9.1% [95% 



CI: -9. 13, -1 .62]; /'=0.006); three patients in the adalimumab 
arm discontinued due to ISRs, compared with none in the 
SC abatacept arm.^"" 

Meta-analyses 

To our knowledge, data from the clinical trial program for 
SC abatacept have yet to be included in any meta-analyses 
comparing biologic DMARDs. However, several indirect 
treatment comparisons have included clinical data for IV 
abatacept. 

Indirect comparison estimates from a Cochrane Review 
meta-analysis found no significant difference in efficacy 
between IV abatacept and five other biologies, as deter- 
mined by ACR50 response rates (Figure 7).^* A second 
Cochrane Review meta-analysis investigating the safety of 
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Figure 7 Forest plot comparing the probability of patients achieving an ACR50 response when treated with different biologic DMARDs (indirect treatment comparison estimates). 
Notes: ^Significant difference between comparison drugs. Reproduced with permission from John Wiley and Sons. Copyright © 20 1 3 The Cochrane Collaboration. Published 
by John Wiley & Sons, Ltd. Singh JA, Christensen R, Wells GA, et al. Biologies for rheumatoid arthritis: an overview of Cochrane reviews. Cochrane Database Syst Rev. 
2009;(4):CD007848.^» 

Abbreviations: ACR50, American College of Rheumatology 50% improvement criteria; CI, confidence interval; DMARD, disease-modifying antirheumatic drug. 
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biologies in patients treated for any indication (except human 
immunodeficiency disease) found that, compared with other 
biologies, IV abatacept was associated with a similar risk of 
AEs, SAEs, and serious infections.^' 

Meta-analyses such as those described here can provide 
helpful information for physicians and patients regarding 
their choice of biologic for treatment of RA; however, sig- 
nificant heterogeneity between study populations is often 
detected, meaning that the findings of such analyses should 
be interpreted with caution. 

Real-world data 

There is currently a lack of real-world data for SC abatacept 
to help guide the selection of the most appropriate biologic 
for the treatment of patients with RA. Registry data for IV 
abatacept, however, demonstrate similar clinical efficacy 
between abatacept and other biologic DMARDs, including 
anti-TNF agents. 

An analysis of data from the Consortium of Rheumatol- 
ogy Researchers of North America (CORRONA) registry 
found no significant difference in rates of modified ACR20 
response or Clinical Disease Activity Index-defined remission 
between IV abatacept and anti-TNF agents in biologic-naive 
patients with RA (odds ratio [95% CI]: 1.04 [0.37, 2.95] and 
1.62 [0.63^.17], respectively).'''' Similarly, data from the 
French Society of Rheumatology registries Autoimmunity 
and Rituximab (AIR) and Orencia and Rheumatoid Arthritis 
(ORA) found no significant difference between rituximab and 
IV abatacept for The European League Against Rheumatism 
(EULAR) response (odds ratio [95% CI]: 1.00, [0.84, 1.20]), 
DAS28-derived low disease activity (0.86 [0.70, 1.05]), or 
DAS28-derived remission (0.79 [0.61, 1.02]).*' 

Ongoing patient registries will help provide further infor- 
mation regarding the use of specific treatments in routine 
clinical practice. 

How important is a biologic's 
route of administration 
to patients with RA? 

Route of administration can be an important factor when 
choosing the most appropriate treatment option for patients. 
In a single-center study of 90 patients with RA, 41% of 
patients receiving anti-TNF therapy and 52.5% receiving 
nonbiologic DMARDs stated that they preferred SC admin- 
istration of treatment, compared with IV or intramuscular 
administration.''^ In addition, 62.5% of patients in the anti- 
TNF group and 52% of patients in the nonbiologic DMARD 
group preferred to receive treatment at home, rather than on 



a day ward or as an inpatient.''^ In another single-center study 
of 109 patients with RA, younger patients (aged <61 years) 
were found to prefer SC over IV medication, whereas older 
patients (aged >61 years) preferred treatment that was 
administered by health care staff, with factors such as "con- 
tact with other patients/meeting others" and "staff availability 
if problems arise" influencing this choice.''^ 

Although individual patients may have a preference for 
a particular route of administration, the clinical trial data 
discussed here demonstrate that both the IV and SC formu- 
lations of abatacept are associated with high rates of patient 
retention. For example, in the first Phase III, randomized 
controlled trial of IV abatacept (AIM study), 89% of patients 
who were MTX inadequate responders completed 12 months 
of therapy,' with 72% and 6 1 % of these patients being retained 
at years 3 and 5, respectively.'* ''^ Similar high retention rates 
(>90%) have been observed in the short-term periods of the 
SC abatacept studies,^'' ''''"'^'''''' with consistent findings in the 
LTE periods of these studies. During the 6-month ACQUIRE 
study, comparable rates of retention were seen for SC and IV 
abatacept, with 82.7% of patients remaining on SC abatacept 
treatment in the LTE at the time of last reporting (mean expo- 
sure to abatacept: 33 months [range: 8^4 months]).^*"-^' High 
retention rates were also observed during the AMPLE study, 
with 86.2% of patients receiving SC abatacept and 82.0% of 
patients receiving SC adalimumab remaining on treatment 
at the end of year 1,^*= and with 79.2%) and 74.7% of patients, 
respectively, completing the 2-year study.''" 

Discussion 

There are now more therapeutic options available for the treat- 
ment of RA than ever before, increasing a clinician's ability 
to individualize therapy. Here, we have provided an overview 
of the current clinical data for the SC formulation of abatacept 
and have addressed several key concerns that patients and 
clinicians may have regarding its clinical utility. 

Abatacept is the first biologic for which IV and SC formu- 
lations are available for the treatment of RA. Although many 
patients may prefer the convenience of SC administration of 
treatment in their own home, others may be uncomfortable 
with self- injecting and may prefer treatment administered by 
health care providers in an IV infusion suite. ""^ 

Although clinical data are currently limited by a smaller 
number of patient-years of exposure to SC abatacept 
compared with IV abatacept, data from the ACQUIRE 
study and from integrated safety analyses demonstrate 
comparable clinical efficacy, safety, and tolerability for IV 
and SC abatacept.^'' '""^^ ''^ Several studies have also shown 
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IV abatacept to be associated with significant improvements 
in HRQoL outcomes such as pain, sleep quality, fatigue, 
activity, physical function, and mental health, compared with 
placebo.^-^*-'*^^ Although the availability of HRQoL data for 
SC abatacept remains limited, the data presented here show 
that patients receiving SC abatacept plus MTX demonstrate 
improvements in PROs that are comparable with those of 
patients receiving IV abatacept plus MTX.^' 

The data overviewed here also demonstrate the clini- 
cal utility of SC abatacept in different patients. Data from 
the ATTUNE study show that patients currently receiving 
IV abatacept may switch to SC administration without 
loss of efficacy and with no increased risk to safety.*' For 
patients who are not currently receiving abatacept, post 
hoc analyses show that SC abatacept can be initiated either 
with or without a prior IV abatacept loading dose,'""" 
making it a practical option for patients who are unable 
to receive treatment via infusion. Furthermore, data from 
the ACCOMRA.NY study suggest that SC abatacept is also 
suitable for patients who are intolerant of or unable to 
receive MTX, demonstrating comparable efficacy, safety, 
and tolerability, regardless of whether patients received 
background MTX or not.'"* Temporary interruption of SC 
abatacept may also be necessary, for example, in the event 
of surgery or due to AEs. Data from the ALLOW study 
show that temporary withdrawal of SC abatacept does not 
affect long-term safety or efficacy." 

With agents with different mechanisms of action and 
routes of administration available for the treatment of RA, 
choosing the best treatment option can be challenging, with 
many patients having to switch between therapies multiple 
times. Choice of treatment is often guided by indirect treat- 
ment comparisons using meta-analyses of clinical data or 
observational data from registries. Although there are cur- 
rently no real-world data or meta-analyses comparing SC 
abatacept with other biologic DMARDs, treatment com- 
parisons including IV abatacept suggest comparable efficacy 
between biologies for RA.''^ '''''''' 

The first head-to-head data for SC abatacept, from the 
AMPLE study, support these findings by demonstrating 
comparable clinical efficacy, kinetics of response, and radio- 
graphic inhibition between SC abatacept and SC adalimumab 
over 12 months of treatment in biologic-naive patients with 
RA.'"' Although safety profiles were generally similar for 
these two biologies, some important differences were noted, 
including fewer discontinuations and significantly fewer ISRs 
with SC abatacept than with adalimumab. Data from the 
AMPLE study also demonstrate comparable improvements 



in several key PROs related to HRQoL, including physical 
function, disease activity, pain, and fatigue, as well as com- 
posite measures of HRQoL (SF-36) and disease activity 
(RAPID3). 

Conclusion 

The data reviewed here show that abatacept has comparable 
efficacy and safety in patients with RA when administered 
either by IV infusion or SC injection. Importantly, both 
formulations of abatacept are associated with significant 
improvements in outcomes directly related to patients' qual- 
ity of life, such as loss of physical function and pain. The 
use of SC abatacept in different clinical situations has also 
been demonstrated, highlighting the clinical utility of the 
formulation for different patients. In summary, SC abatacept 
provides an important addition to the range of available 
therapy options for patients with RA. 
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